ELASTIC BLENDS COMPRISING CRYSTALLINE POLYMER AND 
CRYSTALLIZABLE POLYMERS OF PROPYLENE 



Publication number: JP2002519497T 



Publication date: 
Xnventor: 
Applicant: 
Classification: 

- international: 

- european: 
Application number: 
Priority number (s): 



2002-07-02 



C08L23/10; C08L23/14; C08L23/16; C08L23/00; (IPC1- 
7): C08L23/10; C08L23/16 

C08L23/1D;C08L23/14A 

JP20000558162T 19990629 

US1 99801 08467 19980701; W01999US14668 
19990629 



Also published as: 

WO0001766 (A1) 
WO0001766 (A1) 
EP1 098934 (A1) 
EP1098934(A1) 
US6642316 (B1) 

more » 



Report a data error here 



Abstract not available for JP2002519497T 
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Improved thermoplastic polymer blend compositions comprising an isotactic polypropylene component 
and an alpha-olefin and propylene copolymer component, said copolymer comprising crystalllzable alpha- 
olefin sequences. In a preferred embodiment, improved thermoplastic polymer blends are provided 
comprising from 35 % to 85 % isotactic polypropylene and from 30 % to 70 % of an ethylene and 
propylene copolymer, wherein said copolymer comprises isotactically crystalllzable propylene sequences 
and is predominantly propylene. The resultant blends manifest unexpected compatibility characteristics, 
increased tensile strength, and improved process characteristics, e.g., a single melting point. 
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-^^i5?^^'y^ia^J^#-r^n4-NUv--e^^o ^clT\ S P c:g^c;s PC 2(i 

^B^^-r^^^^cnSo spccDn^^uv-ffl^^TO^v^ii^fco 

$f^LV\ SPC. :&tf^^ffl'r§^'a-«S PC2C»±fB©#m> ^"^^i^-^?^^ 
[0 0 4 8] 



(20) #^20 0 2-5 1 94 9 7 

t)^mji:^#^o =eeoT. r^yi5f^^^y^ji#:MsiJiB^j (mt*>urF (tr 

iads) Xl^t^y^ F (pentads) ) tc$5tt^7°n tf P^H^'^ti S P CTii 1 7f^?t 
[0 0 4 9] 

(K) F P C©i^r£3DX{i{5^A.H^T©7'nfen^>iH»^T-rv^^^'y^ 
^mKm}6rcRm^lt<Dmmiz: o Xf± iSC NMRtz:J:o Tt#^ 2: i: 

-s^^^o s p cti:. s p c(D^°V'r-m(D±rizMhr—'0(Dm^mmo:)^^m 

[0 0 5 0] 

^: (1) rSi*:7'Deix>;&S#^>^S/S#§Jz:#A'r§s (2) MJi^^^^ 
X«ffi^LTyX>*^S#A-rS. (3) #t^x^U>;?fX^^/Si|0^MI 
fc«A-r^*\ X^*^ll#^^:^*^©«fc5^i:LT?g*l^^:^#ife5>f^ (4) ±I3 
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-j^r^^y vr3:z\z^^xum-^^^^. (6) mBMrnitmimm.. u&k^-ox 

Um^^. (7) m^^jmi(DJL=9-lyy (JLlt^(Omo:>a-:^lyy^y) ^ 
[0 0 5 13 

nmzo, 0 00 : lXt*^tliX±ti:^^^'9^«^MV^^£D:?3W^H/^o #12 
r::i:t>tc^-r§^;Vj:b*M 0 : 1 T^M 1 : 1 J:^ ^«l?fflV^§tD3bW^ 

5ovnm2oov(Dumxii$>7b^iommKm'^'^^cticX'Dxmm^n 

s 5 , 0 0 0 iXTT^M 1 , 0 0 0, 000 J;^<±T\ ^^M^^ 

[0 0 5 2] 

^ i^^mm^^5 , 057 , 475-^^#M$ nfcv\ ll n^^m^^(Drcibic:^Bnmm 
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[0 0 5 3] 

ODffJ^^t* F P C t S P C tOM-^m^^tsyU^ FcDT gO<fiTti:<fcoTfe/'ca 

sns 5>ti^o F p c ^ s p c tcDruy }^K':fu^x^^mtut^ ^ t 

[0 0 5 4] 

^zf7km'fy-'^-^£^mit7m. xit Cb) m^itzy^t^^f-ji^y^u-h. 7^;p 
^y^nm^^tf^^^^^tff^r^^^o ^n^cD-fx^^xmit. 2 0 o^c-e^jse^fc 

[0 0 5 5] 

^mmm^mm/T^^m c^^^a cmh ) < 1 0. 0 0 0) ow^xxt^/p^ 

y >^ • :^>'>'^— — • ' v;l/^X • 7y ^ (Sun Manufacturing Compan 
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y of Marcus Hook) C^m^y ^\y^^T 'M') i)-'^m^'^n^^>^^J\y (Sunpar 
) (MU) 1 5 OS-tf 2 2 0. ;S.t;x;l/d> (Ergon) (*H^->->^y tf>>N 3 9 

2 1 5-1 6 3 9. i^^^vy. mmmi 63 9) ti-^iE>mM-sn^^^^fiy> ( 

Hyprene) (MW) V 7 5 ORW^^yU^V 1 2 0 0. Rntul)^ y V • 
^)-fyyy^± (Calumet Lubricants Co.) (3|€|a;W >?r-^^if| 7 1 0 6 7-9 1 7 
2. •7'U>'Xh>'. 1 0 2 3 4 7N-r'>X'l' 1 5 7) jb^BiS^Sn^ I RM 9 0 

$n^o T'n-feXtfi'^Mfi^Jc^JV^T. ^;l/b4^il£DF P C S P c ^i^iJ^y-T— 
[0 0 5 6] 

•feXtfiO^TXti— gPO^AP. Mtf F P CRt>' S P C :^SV^tC"r P> F-T^fc 
[0 0 5 7] 

^ SSO 7°n -Ir Xtfi^#ip LT. T-T V ^ ^ ^ y ij y n if p :/ xg^ 

;V (Ellul) ©>l^a!|ti^^5.290,886-^Rtf^5,397,832^ti:tBm$nTV>So * 
f|0J#5>«(ine>cD^i^;?)^:*:fi|0^C»F P CS.tf S P C^i^tltii^atiijiffl-e^^ 

[00 5 8] 

F p c s p c oMs^ti-^^t^^a. aa-^s m^t^ u ( f p c 7°^ x s p 

C ) 100 gp^^fco# 1 T^S 2 0 0 g|5^\ J; D §f ^ L < 2 T^S 5 0 iS^^c^T^n 



(24) #S2 0 0 2-5 1 94 9 7 

[0 0 5 9] 

F p c i: s p c t^(Dm(Dm^t(D:/iy> Ftj:> ^ti^m^^mmK^< 

tiJ^/^^^r (Carver) 7'U'X±'t?±IBMfi5c^^^— ^fc 0 . 5 mm (2 0^;P) 
Sfcfi^gl 8 O'CT-^/Pht/UXU ^^LfcX^>^^##]^iD^ MiS^-^tJ-^i 

(Brabender Plastograph)-^ 1 SQXn^Z A oroS^T 1 Jb^Z Oif^WiU^ 

^mit. F p c:&cf s p c<3D:$m4^sioi^®ttfi:j;oT^^tiSo a^ii-a-feffl 

fm;gOMi!l4^°U^--M^rM^-r^fcJ6©#6^54^^f- (stat 
ic mixer) . (impingement) ^4^-9-—. MXSK^(O^CO. H— ^J^y-T—^ 

[0 0 6 0] 
[0 0 6 1] 
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[0 0 6 2] 

WJCfire retardants). mmitM. "^M^m. "^m. MXltmimk MX 

im^mmm. mitmrnm. taTMm. mmmmme retardants). ism^i^ 
(Dm(Dmi3mmmmm±m. mnm^^tso mmm. mmm. mm. mm. 

[00 6 3] 
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T^mm'^(D2:^4^-^\^^t°v'^-mm^mnmmic^miy. mis. ^^^ti^-e p 

[0 0 6 4] 

^ LTf3$nS*^B>i<DgijO:/U'^ F^^'ro (inti>fJSO . 6>mX 2 . O /im 
(Dimm^^^^o <l©:3^WVFJc:S P C 2:&^*PLfcfe03b^mmM¥KB B 7 
til^^rL^ (0 3) o <l©:^'&fi^WS^D^^X:6^M^i>L. ^:^7tT 0 . 2 /i m 

^wr§#ftii^ic:S:^c^;&^Lrv^^o ^c-es p c 2 ti^^lcMMffi'f 

{i. F P C S:t>* S P C oyvv FJz: S P C 2 :&^PLfc?^Si#6^Semi?fe^o 
[0 0 6 5] 
v^»FcD#tt : 

^^B^or/v^' Ffi 7 0 0 %%0^^§i§i#t;^wr§o c£d:/p^^ Fiio# 

tffi. A S TM D 7 9 0tcfH«^nf£::^^fcJ;oT2 0 i n/^"- (^5 0. 8 
[0 0 6 6] 

ffll^TML/to cinaMmi 8 0°C7!iM2 0 O^-ei 5^^^1 5 F^O;^J"e 
ftDJEbs 6 i n X 6 i n 1 5 . 2 4 c mX 1 5 . 2 4cm) ^'^(D'f^-y ^ 
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WWt. 4:y7.Yuy - v'a >^ (Instron Corporation) (^a-Tif 

^^—'^yym. tiyvyiQo n-r"^;i/xhi;— f) ©o-r>xhn>^44 

^^xiVyV ' 3— >a>' (Microsoft Corporation) (T^Hyv'VhV 
[00 6 7] 

HI 4 msm 5 ti: 1 F p cRt; i oc» s p cxt* 2 s p c 

[0 0 6 8] 

<ov P C ii^^cD s p cmh^^^. -15. mmmit:^-') ^-v^i^y Yom^ts^ 

5> o 5 6 am^mmt. 200 %#t>'7b^ 5. O^M#t?*^ 4 0 %*ils 
[0 0 6 9] 

F P CS.t>'S P C(Dffi^lBHtc:^fc^(ine.aM#tf©MW5 0 0%5[5i^ 

i^a.'^xfc^#'rSo c2n5>:/i^>Fo#eiii«}i-smos^^ -r^^t?-^ (a 

) M^Rltl5S:^5^^'5XT*5 0 0%#mc:^'r§#Stt:S:t>' (b) 2 0 0%#t>' 
^t?0#fty?3^e.©^^®#tf-C?fiJiT'r^o |:tieC»fcS6£D:7WFfi> 5 0 0%tv^ 
oL^X^grMf^fciiJc 5 0 0 %WXS-^xmWt^ tti^l:^^f. hfctf^'oX^ 

mmoifiyy Fi*j:b«^T?#^v^c tts^^\^\ mmwoimruy ^^mm^e 

200 %#t»so#ttiiim:^=^<fc < Ffi^rLe.c>^# 
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mRzf^Mm(ojAmmi^t>rc'Drm^n^o (ins>^Dffi^«i^«3 0 0 p s i ci^ 

2. 0 6 8MP a) 5 0 0 0 p s i (^3 4. 4 7 MP a) ^-^OlSHO^I 

-^^-i^^^-r^ F p c]^tf s p c (Dmrn^co^^coy^uy fom^^-To 

[0 0 7 0] 

— oo^;(ttz:^i/^T. :^mn(Dmm.mit 2 o o %i^m-^^(Dmmi^^ti^o. o 

2M+5OT^ $fSL<{^0.0 1 0 8M+3OT^ J: D$f ^ L < ti: 0 . 0 0 5 2 
M+ 2 J^T"e^^o C C-eMti 5 0 0 %t>>^^^X^ lbs/ inch' ( 1 lbs/ inch 
ItmiO. 3 1 g/cm^ ) "^fee>t)Lfc:feOT^§o 
[0 0 7 1] 

S PCM7b^gi6T«l/^^^?«T\ ^^:6^PI?>nTl^§^-^. *f|0J©y^V>K 
(D 5 0 0 %?[5S^S>^aL^Xi: 2 0 0 %^M*t;oii^-&t>-^±tD^^M^W'r^i:b 

[0 0 7 2] 

unr^<itK^-ornt>n^o mmmr ~- v y^mmit 5 ov^it 3 Bm. 
(OS p c t^^A.T^^i^^t^^^'^cDyuzyy^mmsx-^mmi^^-Drmwr- 
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CO 0 7 3] 

0 0 %#tf ^^fi-e-^p^tTd o ^mm(Dmwy^uy Fo^ttm^tia 7 

[0 0 7 4] 

s 2 0 0 %#tf e. (om^i^zfit 0 . 0 1 1 M+ 3 wr. 0^ l < « 0 . 0 

0 0 5 7M+2OT. «fcD§f^b<«0. 0 0 3 5M+ lOTT?fe§o dC-^M 
{i5 0 0%^r-:>>^3.'^X^lbs/inch' ( 1 lbs/ inch' itmi 0. 3 1 g/cm' ) V 

[0 0 7 5] 

F p cRzfs PC(D':fuy For^-y >'^WMmi±f3:/i^^^ Fo^isnn 
wmz.wm.-^^fzrfvy Ftcoi^TlBm^nrv^^o c:ti^x-^f»'&lil^# 

[0 0 7 6] 

iMmm^mmt. f p c ri; s p c d ^ \'mM.(Dfxi^7.w^-^ 



(30) #^20 0 2-5 1 94 97 

mimti^^u^i^ J: D ^ i^^^f}^ FPcv^^. m=f(D s p cM^^tSo 

^v'n.'^X;b^6 Okpsi in/in*?t. cfc L < 3 0 kpsi in/ix^m. D 
L < 1 5 kpsi in/in 7^?i-e^^o 
CO 0 7 7] 

F p c h s p c h(Dm^wm\^^tc:^mfM^m(D^nib(DWL\mt 500 %^\ 

tl^ : (a) M^flrtlt^>'n.-7X:&fcofc5 0 0%#c;(^)#:gttRtf (b) 1 % 
tMfttf#tt^o itm>^l>'>' Ff* 5 0 0 %ti>^aL-^X:&WiS"r^f£:46fc 5 0 0 % 

^TCD>^I^VF1:\ 5 0 0 %^l^#'l4^0iiAafconTfttf#tt^t±Mfbt- 

m-r^ F P C ^1 S P C ©II^tfCD^^oy FcD^d^^fo 
[0 0 7 8] 

:^mM<D:fUy }^(Dmim^m t 500 %5f^#tt^i:O*BPM^:^0 8 
"To 

[0 0 7 9] 

fe^^SISIilK43V^T. *^0jOffij^2|^ti kpsi In/inT^LT. 0.0 1 3M 
- 1 . SOT^ If ^ L < 0 . 0 0 8 3 M- 1 . 6 J: D§f^ L < 0 . 0 0 6 

2 M- 2 . 5 i^T^Olfttf #W^#-r §o cl cl "^^Mti lbs/inch' ( 1 lbs/ inch' 
iitm? 0.3 1 g/cm' ) -tF^^bfcS 0 0%#'l4^-^^&§o 
[0 0 8 0] 
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^(DmmfW\imtkpsiAn/m-Vm.Lr 0 . 0 1 3 M- 1 . 3OT> h<itO 
.0 0 8 3M- 1 . <feD$f^L<tiO.O 0 0 6 2M-2. 5OT■efeD^ 

M{*lbs/inch' ( 1 lbs/ Inch' l,tm7 0. 3 1 g/cm' ) vm.hTcS 0 0%Wtt 

[0 0 8 1] 

(lCtfflV^5>n^A— AS TM D 1 6 4 6lC^^2^—:=~—mm 

•^1 2 swuL (1 + 4) thrm^-^ntco 

[008 2] 

J:bi^MfcLTfflV^&n§Ji9^1^>7°nl£lx>r34->U'T-Mc7)ffl^«. A S TM 
D 3 9 0 Ofc<korJi^l/^^fi«%^ LTill^^nfco 
[0 0 8 3] 

^31;^- P E 1 7 6 0 i:5^:^'^^gtf-fcm t) fttt /-Co 600cm" *^€.40 

>i^U>'aa%=8 2.5 8 5-1 1 1 .9 8 7X+3 0.0 4 5x' 
^Ff), Xti 1 1 5 5 cm"' fc43tt§tf— ^1S$^7 2 2 cm"' 7 3 2 c 

[0 0 8 4] 

(Mn:Rt;Mw) SLtf^'-^a^^^ cmwd) (Dwmmit^mmmA,5A 

0,753-^ (n-tf'i^^X (Cozewith) . i^a. (Ju) S.t5'^^x;VX M^— h (Verstra 
te) ) (^HII^iDfcJ6r*0J^ffl»J<:Mffl'r§) S:tfco^5?)Hc:fH^cD##:^i^ 
s Rtf^S^"-^. 1 9 8 8. 2 1#. 3 3 6 OM (^^x;l'X b (>|€a^ 

[0 0 8 5] 
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Co 0 8 6] 

m-r^^-v^-m-^cDm^^^^^i^jrficm'rj^ fraction 
ation) ?sfcj:oTM^brco m—^^v^-m'^msog^-mmiy^s^y 

(f^O. 3 1 7 5cm) (Dfh-^\j^\r^mz.m^M'Df^o ^n^y^^V ^L—^^^y 
7^0#®MI¥0#^XE^^/tz:An^ ^^^-;^J-r4^^- • u—^sU—i^m y (Ciba-G 
eigy Corporation) fi^ibmWmcX^l^^^WM\M. '<)\/'^Jv^7^ (Irgano 
x) 1 07 6 5 Orngfe^tcXn^o i^iCifBH^cDP^^^JC^^^-^-^^ 

;i/-^4^-9->^fcMtt#:IStorg^t;) 4 2 5ml ^ijp^. Wt\.fcy^-ym^z 3 

^y-^-^^MlZ A^m^mm-^. (l(0^p^O^t> D fc> 2 00^4^"9->^^?i%— 

#lti:-h5j^;^^^^-9->:&Aa^TS«^4 2 5 m 1 i:L. Sl/^:& Lfdl^gzk^^cf'-eif 

^ma^ms ivr^-^^icz mmumu ^©^^^-r^o @ 
m^ticmsv-^-ou&^^isb. 4o°a 4 8T;. 5 5mt;6 2"'C"e^j!i*r^ 

[0 0 8 7] 

i:b^x— ^^E P RTlffco <ltl{J:x^y>^ • • tll^^^^^— (Exxon 
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Chemical Company) (^H-r4^-9-X#|liaL-X h ^) ti^^m^'^tlX\^^^\£X^ 
U> (Vistalon) 4 5 7T^^o 
[0 0 8 8] 

iy^y (Novartis Corporation) :^)^5> A^"e#^JfLMfbM^ ;^:^V ^X- 1 

0 7 6 iti 0 . 4 g %±tB>^v V Ftcipjifco ^i-^oitt^ D u^m^m. D ffl b 

. 6" X6" (1^15. 2 4cmX15. 2 4cm) O^tT'bXU 2 15''CT3 
7!7M5 5^ra7'l/XLTO 2 5" (f?fO. 6 3 5cm) jP^O/^^y Kfcbfco clO^ 

X IX y:7F^xr (Instron Series IX Software Windows) ^MXTc 
^■yXhti>4 4 6 5-rX^— -ePJ^U ^MB^SIt'— ^^tBbfco ^:/XMii 
^^-rX^— :R:t;MM^m'i'i^XFD> • s/g (^Bv+J-^^-ri.— tr 

-y^yffl;?7^^F» 5b>e>A#bf£:o M]^{*#lJ3iS 2 0 ^ (fil5 0. 8cm 

[0 0 8 9] 

it-f>::^hxny±xumM5. 10. 15. 2 o:SLt;2 5 B^x— :»^bfCo 

1 BJ:.-i>>^XfcM5^t> 5HP^JX±x-e^:/^''bfcMf^i:0^fc. ?f?i^$ 

[0 0 9 0] 

M^^^?Mt? 2 0 0 %wx^^ -vmrnrnKwrnir^ c tic ^ o un^mi^ b 

^Mfftf^s ^>7.huy- fT^^—xz 0 0 rofW^'efWU ^n*^e>!fiM 
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7.^-(D^vy'fm(DM-^ (L2) o^mi^m^vrco ^v^y^m(D7t.(Dm 
mt>^±m^mm(07u(Dm'^ (l d -e^ofco mmim aset) (iTis^D^izii; 

TSet=10 0* (L2-L1)/L1 
ftlfWtt^^:/l^>'Fi$3^'es A S TM^D 7 9 OfcJCoT^^a-eill^Lfco 
[0 0 9 1] 

[0 0 9 2] 

:y^ffll/^T^To^Co |g{*A^^liLfcSil:«±r§^^P^9^^r^t:\ i±;b{i:7 0 0 k 
[0 0 9 3] 

^^^y^ 0 Kg/^%X^l^:/7 1 7 g/BtSiO-^7°Dlf l^>5. 1 4 Kg/ 
li:^0 . 0 1 3 5 g/BfOMfi-e^AbfCo h V 4Vf'^]\yr iX^^:^"^ h.(0^m 
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. ML (1 + 4) 1 2 5 "ci^M 3 . 1 r^y^^^y^yvi}£u>mm^m 

10 0 9 4] 
[0 0 9 5] 



1 V b;Vt7)?gJg^li5Lfcil^mM^$^>'^SiS^>^»T'?t^aiLT-N:^-9-^^ 
Bt^Ji— ISe^fcfi 7-9 ^7^X\ JdEtf « 4 0 0 K p a tcfiit^tlfco X 

ic^-dt, Kmmum^4 svKmmLrco -mmm-^xit. m^umcDumt 

m- 1 OVX^-dTco :r.T-yit4 5 gy^^CDMmxmXl^. :f^O'it3 1 0 g 
/t«^03lSt?#Xbfco N' . N' ->^^^;VT::iy:::^A— r>-^^X (-^^^ 

o.oo2780g ymommxmx l rco h u -r v ;p ^ 

m 1 t;I/^fc D ^ 3 6 . 8 o tco ^nm^cD 5 }f SBtr^m 
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1 4 . 1 M L @ 1 2 5 ( 1 + 4) lib'^Q 5 . 4 -e^-DfCo 

[0 0 9 6] 

[0 0 9 7] 

^Lfco cn?)ti:T^rafg^nTV^§o aUi:t*<ine>23si;v-C)GPC. ffi 

M L:s.t;D s c (D^mmmnm^n^o 

[0 0 9 8] 



1 



SPC 


GPC13J:* 


GPC{::J::5 






DSC iz^ 


125'CC:fe{t 




(Mn) 


(Mw) 




j/g 




SMlXl+4) 


SPC-1 


102000 


248900 


7.3 


71.9 


84.7 


14 


SPC-2 






9.4 


30.2 


65.2 


27.8 


SPC-3 


124700 


265900 


11.6 


17.1 


43.0 


23.9 


SPC-4 






12.8 


16.4 


42.5 




SPC-5 






14.7 


13.2 


47.8 


38.4 


SPC-6 


121900 


318900 


16.4 


7.8 


40.3 


33.1 


SPC-7 






17.8 


5.3 


89.5 
















EPR 






47.8 






40 


AfiPP 






11.7 






23 



[0 0 9 9] 



[0 10 0] 



(37) 
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M_2 



SPC 






40*Cl::43»S 




SPC-1 


1.0 


. 2.9 


28.3 


68.5 


SPC-3 


6.5 


95.7 




11 SI 






SPC-6 


51.6 


52.3 


2.6 


jk,; , r„n: 




SPC-5 


86.5 


64.2 






















>' 'A'^ 'J; J 






















EPR 


101.7 




• . < 












J?-*, ^ 


aePP 


100.5 


:Mi,i.iM:.jf,n}i.».i)fr^ij.rii;i;iif.)i ti^ 








■ {'.^ 


j'^'^j-t-.v^' ""f/!j«j;'v 





^2 :az: 4<U^-^^^OH53'^0?^^fio 23<y^-H:^''W^i&^^i^©fci6ti: 
^ H^'-O-a-Stti: 1 0 0<fct)BT;^#<:S;of&o 
[0 10 1] 

[0 1 0 21. 

[^3] . 



3 













SPC 


23°Clc:*3{^S 


3rC{C*5{^S 


40''Clc::}3{t^ 




56°Cfc*5^:^S 


SPC-1 






8.0 


7.6 




SPC-3 


12.0 


11.2 








SPC-6 


16.8 


16.5 








SPC-5 


14.9 


14.6 


vi'yft, iV'j' afc;- fa^'i 






vm 






' ■■ •/ 'i ' '' 














„l,M,$h',,r,^MJ.i->?.,.Mi,fi;,,; 


EPR 


46.8 










AtadacePP 


11.8 











[0 10 3] 
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mmm4 : 

CO 1 0 4] 

m4i 





SPCl 


SPCl 
©ML 


SPCl CD 
C2Mt% 








(psO 


(MPa) 


(psD 


(MPei 


(kpaiinAn) 


(Mpa cm/cm) 


F6 


66.7 


11.5 


12.4 


1778 


12.26 


1168 


8.05 






F7 


77.8 


11.5 


12.4 


1442 


9.94 


813 


5.61 






F8 


88.9 


11.5 


12.4 


1077 


7.43 


575 


3.96 






F9 


100 


11,5 


12.4 


971 


6.69 


471 


3.25 






G6 


66.7 


18.3 


12.1 


1800 


12.41 


1138 


7.85 






G7 


77.8 


18.3 


12.1 


1446 


9.97 


741 


5.11 






G8 


88.9 


18.3 


12.1 


1089 


7.51 


538 


3.71 






G9 


100 


18.3 


12.1 


979 


6.75 


472 


3.25 






H6 


66.7 


25.3 


12.0 


1969 


13.58 


1216 


8.38 


18.1 


0.12 


H7 


77.8 


25.3 


12.0 


1591 


10.97 


879 


6.06 


10.1 


0.07 


H8 


88.9 


25.3 


12.0 


1254 


8.65 


664 


4.58 


5.5 


0.04 


H9 


100 


25.3 


12.0 


1127 


7.77 


552 


3.81 


3.8 


0.Q3 


J6 


66.7 


39.7 


13.4 


1495 


10.31 


a77 


6.74 






J7 


77.8 


39.7 


13.4 


1394 


9.61 


754 


5.20 






J8 


88.9 


39.7 


13.4 


904 


6.23 


452 


3.12 






J9 


100 


39.7 


13.4 


751 


5.18 


320 


2.21 






K5 


55.6 


28.9 


14.8 


1720 


11.86 


1297 


8.94 


23,1 


0.16 


K6 


66.7 


28.9 


14.8 


1471 


10.14 


990 


6.83. 


7.7 


0.05. 


K7 


77.8 


28.9 


14.8 


1251 


8.63 


621 


4.28 


3.9 


0.03 


K8 


88.9 


28.9 


14.8 


763 


5.26 


306 


2.11 


1.8 


O.Ol 




100 


28.9 


14.8 


387 


2.67 


200 


1.38 


1.3 


0.01 


L6 


66.7 


33.1 


16.4 


1133 


7.81 


613 


4.23 






L7 


77.8 


33.1 


16.4 


704 


4.85 


293 


2.02 






L8 


88.9 


33.1 


16.4 


573 


3.95 


187. 


1.29 






L9 


100 


33.1 


16.4 


91 


0.'63 


96 


0.66 






M6 


66.7 


25.6 


17 


996 


6.87 


597 


4.12 


4.2 


0.03 


M7 


77.8 


25.6 


17 


698 


4.81 


298 


2.05 


1.8 


0.01 


M8 


88.9 


25.6 


17 


33a 


2.32 


185 


1.28 


1.0 


0.01 


M9 


100 


25.6 


17 


129 


0.89 


135 


0.93 


0.8 


0.01 


N8 


88.9 


34.5 


11.1 


1506 


10.38 


851 


5.87 






N9 


100 


34.5 


11.1 


1412 


9,74 


675 


4.65 






P8 


88.9 


16.4 


10.8 


1405 


9.69 


805 


5.55 


7.4 


0.05 


P9 


100 


16.4 


10.8 


1268 


8.74 


641 


4.42 


5.7 


0.04 



CO 1 0 5] 

<10||]5iM^^:*5^/^T. ^—(DUr^^)'^—^^. -iixnl^:/ (Escoren) 4 2 9 2 
'Yy^^^^y^jJ^U7'nei^>'^. — o©^z:#Uv-fi5c:^ (^4©SPC l) 



(39) #^20 0 2-5 1 94 97 

Co 1 0 6] 

mmms : 



#^2 0 0 2-5 194 97 





SPGl 

m% 


SPCl 
0ML 


SPCICD 
C21®% 


SPC2 




100%^i?:3L-5;:^ 




(N) 


<MPa) 


M 


<MPa) 


Oqisliii&i) 




AA4 


44.4 


31.2 


13.4 


27.8 


1833 


12.64 


1096 


7.56 


16.6 


an 


AA5 


65.6 


31.2 


13.4 


22.2 


1571 


10JB3 


909 


6.27 


11,3 


0.08 


AA6 


66.7 


31.2 


13.4 


16.7 


1342 


9,25 


748 


5,16 


7.9 


o.cs 


AA7 


77.8 


31.2 


13.4 


11.1 


1077 


7.43 


524 


3.61 


4.7 


0.03 


AA8 


88.9 


31.2 


13.4 


5.56 


872 


6.01 


385 


2.65 


3.4 


0.02 


AA9 


100 


31.2 


13.4 


0 


751 


5.18 


320 


2,21 






BB4 


44.4 


38.4 


14.7 


27.8 


1791 


12.35 


1154 


7.96 


17.4 


0.12 


BB5 


55.6 


38.4 


14.7 


22i5 


1543 


10.64 


798 


6.50 


13.8 


0.10 


BB6 


66.7 


38.4 


14.7 


16.7 


1187 


8.18 


548 


3.78 


48 


0.03 


BB7 


77.8 


38.4 


147 


11.1 


920 


6.34 


379 


2,61 


2.9 


0.02 


BBS 


88.9 


38.4 


14.7 


6.56 


697 


481 


386 


2.66 


1.9 


0.01 


BB9 


100 


38.4 


147 


0 


387 


2.67 


2(K) 


1.38 






cx:5 


55.6 


249 


12.1 


22.2 


1619 


U,16 


970 


6.69 


17.4 


0.12 


CG6 


66.7 


24.9 


12.1 


16.7 


1504 


10.37 


849 


B.85 


12.1 


0.08 


C07 


77.8 


24.9 


12.1 


11.1 


1296 


8.94 


690 


476 


8.7 


0.06 


CCS 


88.9 


249 


12.1 


5.66 


1152 


7.94 


681 


401 


5.8 


0.04 


CC9 


100 


24.9 


12.1 


0 


1051 


7.25 


481 


3.32 


4,6 


aoB 


jEE5 


65.6 


31.2 


13.4 


13.32 


2019 


13.92 


1303 


8.98 






ES3 


66.7 


31.2 


13.4 


10.02 


1581 


10.90 


878 


6.05 






EE7 


77.8 


31.2 


13.4 


6.66 


1398 


9.64 


643 


443 






EES 


88.9 


31.2 


13.4 


3.33 


1064 


7.34 


457 


3.15 






EE9 


100 


31.2 


13.4 


0 


871 


6.01 


381 


2.63 






FF5 


65.6 


38.4 


147 


13.32 


1830 


12.62 


1214 


8.37 


22.0 


0.15 


FFB 


66.7 


38.4 


147 


10.02 


1612 


11.11 


847 


5.84 


8.4 


0.06 


FF7 


77.8 


38.4 


147 


6,66 


1168 


8.05 


470 


3.24 


41 


0.03 


FF8 


88.9 


38.4 


147 


3.33 


921 


6.35 


369 


2.54 


2.5 


0.02 




100 


38.4 


147 


0 


679 


3.99 


264 


1.82 


2.0 


0.01 


Dm 


44.4 


28.4 


16.8 


27.8 


1640 


11.31 


1053 


7.26 


13.2 


0.09 


DD5 


55.6 


23.4 


16.8 


22.2 


1424 


9.82 


708 


4.88 


6.2 


0.04 


DD6 


66.7 


23.4 


16.8 


16.7 


1178 


8.12 


437 


3.01 


2.5 


0.02 


DD7 


77.8 


23.4 


16.8 


11.1 


849 


5.85 


270 


1.86 


1.4 


0.01 


DDe 


88.9 


23.4 


16.1 


5.56 


535 


3.69 


199 


1.37 


1,1 


0.01 


DD9 


100 


23.4 


16.1 


0 


318 


2.19 


135 


0.93 






GG6 


66.7 


24.9 


12.1 


10.02 


1751 


12.07 


975 


6.72 






GG7 


77.8 


24.9 


12.1 


6.66 


1563 


10.78 


798 


5.50 






GG8 


88.9 


24.9 


12.1 


3.33 


1279 


8.82 


624 


4.30 






GG9 


100 


j249 


12.1 


0 


1129 


7.78 


552 


3.81 






HH5 


65.6 


23.4 


16.8 


13.32 


1385 


9.55 


964 


6.65 


13.1 


0.09 


HH6 


66,7 


23.4 


16.8 


10.02 


10C6 


6.93 


501 


3.45 


40 


0.03 


HH7 


77,8 


23.4 


16.8 


6.66 


531 


3.66 


251 


1.73 


1.9 


0.01 


HH8 


88.9 


23.4 


16.8 


3.33 


318 


2.19 


184 


1.27 


1.1 


0.01 


HH9 


100 


23.4 


16.8 


0 


129 


0.89 


135 


0.93 






JJ6 


66.7 


31.2 


13.4 


3,33 


1569 


10.82 


889 


6.13 






JJ7 


77.8 


31.2 


13.4 


2.22 


1303 


8.98 


603 


416 






JJ8 


88.9 


31.2 


13.4 


1.11 


1007 


6.94 


417 


2.88 






JJ9 


100 


31,2 


13.4 


0 


753 


5.19 


320 


2.21 







(41) 



#^2 0 0 2-5 19497 





SPCl 


SPCl 
(DML 


SPC10 
C21®% 


SPC2 

cr>ms% 








(p^ 


(MQPa) 




(MPfl) 






HK5 


55.6 


38.4 


14.7 


4.44 


1943 


13.40 


1316 


9.07 






KKS 


66.7 


384 


147 


3.33 


1666 


11.49 


871 


6.01 






KK7 


77.8 


38.4 


14.7 


2.22 


1295 


8.93 


507 


3.50 






KKB 


88.9 


38.4 


147 


1.11 


976 


6.73 


383 


2.64 






K9 


100 


38.4 


147 


0 


387 


2.67 


200 


1.38 






11j6 


66.7 


24.9 


12,1 


3.33 


1944 


13.40 


1121 


7.73 






LL7 


77.8 


24.9 


12,1 


2.22 


1599 


11.02 


854 


6.89 






LL8 


88.9 


24.9 


12.1 


1.11 


1259 


8.68 


638 


440 






LL9 


100 


24.9 


12.1 


0 


1127 


7.77 


552 


3.81 







10 107] 

u t! u>t. 2 mm(Dm~M-^j^^7f m s o s p c i j^xf s p c 2 ) t(Dyu> 
F^v ±$E(Di^i^^m\^^rmmi^rco s p c 2 tj:M l ( 1 + 4 ) @ 1 2 5 am 4 

mmi.rcm^(os p c 1 tc-Qv^r^tciB^tirv^^o cti^yiy-y}^it±(Dmic 

o 

[0 10 8] 

mmme : 



(42) #^2 0 0 2-5 1 9 49 7 



















— jv^Zi^Tz. 




PO 


55 


56 


31 


28 


z7 


D 


J? / 


35 


29 


16 


19 


16 


b 


JPO 


20 


24 


16 


16 


9 


6 


T?Q 

jyy 


18 


16 


6 


9 


3 


3 




65 


64 


31 


34 


31 


13 


TTJ7 


38 


36 


16 


19 


19 


6 


Ho 


33 


25 


16 


16 


13 


- 

3 


TTQ 


21 


21 


13 


14 


6 


2 


Mo 


91 


71 


54 


42 


31 


16 


Mb 


65 


48 


41 


25 


9 


9 


M7 


38 


28 


29 


9 


6 


3 


Mo 


33 


24 


23 


6 


3 


3 


liJfQ 

Niv 


32 


19 


20 


9 


3 


2 


XTO 
ISO 


52 


13 


13 


31 


6 


6 


Ny 


57 


33 


32 


38 


16 


19 


FY 


57 


54 


57 


38 


27 


13 


P8 


39 


34 


34 


25 


22 


10 




33 


23 


23 


25 


16 


6 


Ub 


60 


56 


31 


28 


25 


13 




33 


31 


16 


19 


16 


6 


(jro 


24 


28 


8 


13 


9 


3 




12 


13 


6 


8 


9 


3 




47 


21 


21 


19 


9 


9 


«l / 


31 


24 


16 


13 


11 


6 


TQ 


18 


13 


7 


13 


9 


6 




15 


9 


3 


6 


6 


2 




71 


79 


48 


34 


41 


16 


KJb 


48 


33 


25 


52 


16 


9 


XT'? 


19 


15 


11 


9 


9 


2 




14 


13 


1 


6 


6 


0 


ivy 


16 


8 


6 


5 


3 


0 


Til 


60 


35 


21 


25 


13 


8 


T 1 


39 


20 


14 


9 


3 


5 


T Q 


31 


15 


5 


8 


8 


3 


T Q 


6l 




Q 


y 


A 
U 


0 


AA4 


65 


54 


43 


33 


28 


14 


AA5 


40 


39 


20 


25 


19 


8 


AA6 


27 


31 


16 


22 


16 


5 


AA7 


19 


19 


11 


16 


13 


5 


AA8 


17 


14 


13 


13 


9 


2 


BB4 


53 


56 


35 


28 


28 


9 


BBS 


37 


36 


19 


19 


19 


6 


BB6 


23 


15 


16 


14 


9 


6 


BB7 


14 


20 


5 


11 


6 


5 


BBS 


14 


18 


10 


9 


6 


3 



(43) 



!it^2 002-5 1 94 











ifU^ 












CCS 


58 


49 


30 


34 


25 


16 


CC6 


43 


41 


20 


22 


16 


8 


CC7 


29 


24 


15 


19 


13 


6 


CCS 


28 


20 


11 


17 


9 


6 


EE5 


60 


56 


60 


31 


42 


11 


EE6 


35 


26 


35 


17 


14 


6 


EE7 


21 


14 


21 


13 


9 


5 


EES 


16 


14 


16 


9 


6 


2 


FP4 


88 


81 


64 


50 


38 


25 


FF5 


52 


48 


31 


30 


23 


13 


FF6 


23 


23 


15 


13 


9 


6 


FF7 


19 


11 


5 


9 


6 


3 


FF8 


9 


8 


5 


6 


3 


2 


DD4 


65 


56 


39 


31 


23 


6 


DD5 


34 


34 


26 


16 


25 


6 


DD6 


28 


23 


20 


11 


17 


3 


DDT 


24 


23 


20 


9 


13 


3 


DD8 


28 


24 


15 


6 


9 


0 


GG6 


43 


43 


43 


25 


25 


9 


GG7 


28 


28 


28 


19 


16 


9 


GG8 


22 


22 


22 


16 


13 


6 


HH4 


79 


79 


54 


45 


41 


19 


HHS 


64 


64 


39 


34 


28 


11 


HH6 


38 


34 


26 


16 


11 


5 


HH7 


28 


30 


21 


9 


6 


2 


HHS 


26 


25 


15 


6 


3 


0 


JJ5 


73 


73 


73 


41 


38 


19 


JJ6 


35 


35 


35 


19 


16 


8 


JJ7 


17 


17 


17 


13 


9 


5 


JJ8 


13 


13 


13 


9 


6 


5 


KK5 


56 


64 


39 


31 


28 


11 


KK6 


30 


26 


19 


17 


13 


5 


KK7 


18 


11 


9 


9 


6 


2 


KK8 


11 


12 


6 


9 


6 


2 


LL6 


60 


60 


60 


34 


31 


13 


LL7 


32 


32 


32 


19 


16 


8 


LL8 


26 


26 


26 


16 


13 


6 



^6 : m4RZf5lcmmLrz IcDFPC^ICDSPC t(DIl}^-'7^fUy}^RZfl 

(DFPCt2(DSPC t(D^m-^y^uy Fotxx u iyy^Rxsm^i^ry:^. (1 
) ffbv^^^. (2) muv2 1 B^r~-u:y^Lfcm. RXS (3) 2 0 0%K 

[0 10 9] 

mmm7 : 



(44) #^20 0 2-5 1 94 9 7 

[0 110] 

mil 





SPSl 
S&% 


FPC 

mm% 


500%^$;^.^:^ 


100%^i'a^>^ 




uyjjrsi/ 


xjpsv 




2AA1 


44.4 


44.4 










2AA2 


38.8 


38.8 










2AA3 


33.3 


33.3 










2AA4 


27.8 


27.8 


1302 


8.98 


919 


6.34 


2AA5 


22.2 


22.2 


1194 


8.23 


794 


5.47 


2AA6 


16.7 


16.7 


1013 


6.98 


604 


4.16 


2AA7 


11.1 


11.1 


857 


5.91 


486 


3.35 


2AA8 


5.55 


5.55 


690 


4.76 


353 


2.43 


2BB1 


27 


62 










2BB2 


23 


54 










2BB3 


20 


47 










2BB4 


17 


39 


1311 


9.04 


994 


6.85 


2BB5 


13 


31 


125 


0.86 


821 


5.66 


2BB6 


10 


23 


1006 


6.94 


591 


4.07 


2BB7 


7 


16 


823 


5.67 


438 


3.02 


2BB8 


3 


8 


657 


4.53 


338 


2.33 



[0 1 1 1] 

(Dspc i3§^c;spc2) t(Dy'u:y}^^±m(D:^^^m\^^rmmvrco spc 

1 ItML (1+4) @ 1 2 55bM 1 -V^^O. X^lx>'#Wfil 4. 5«S%-efe 
ofco SPC2t±ML (1 +4) @ 1 2 5*^2 11:\ :i:^l^V^#*5 . 8a« 

[0 112] 

mmms : 

[US] 



(45) 



#^2 0 0 2-5 1 9 4 9 7 





200%b;^5^'Ji^;^ - -by h 


















2AA4 


63 


63 


33 


29 


37 


6 


2AA.5 


39 


39 


28 


20 


22 


9. 


2AA6 


31 


29 


15 


17 


16 


3 


2AA7 


26 


26 


11 


11 


12 


3 


2AA8 


18 


15 


9 


8 


9 


3 


2BB4 


63 


71 


39 


40 


34 


18 


2BB5 


44 


43 


28 


37 


19 


12. 


2BB6 


26 


31 


15 


12 


12. 


4 


2BB7 


19 


20 


11 


9 


11 


3 


2BB8 


18 


18 


10 


9 


11 


3 



Co 1 1 3] 

mmm9 : 

[0 114] 
C^9] 



(46) 



#^2 002-519497 





SPSl 


FPC 


500%*i?iv;5; 


100%*i?a^X 


(psi) 


<MPa) 


(psd 


(MPa) 


2CC1 


44.4 


44.4 










2CC2 


38.8 


38.8 










2CC3 


33.3 


33.3 










2CC4 


27.8 


27.8 


1524 


10.51 


1082 


7.46 


2CC5 


22.2 


22.2 


1261 


8.69 


733 


5.05 


2CC6 


16.7 


16.7 


1119 


7.72 


581 


4.01 


2CC7 


11.1 


11.1 


854 


6.89 


411 


2.83 


2CC8 


5.55 


5.55 


656 


4.52 


304 


2.10 


2DD1 


27 


62 










2DD2 


23 


54 










2DD3 


20 


47 










2DD4 


17 


39 


1647 


11.36 


1314 


9.06 


2DD5 


13 


31 


1452 


10.01 


834 


5.75 


2DD6 


10 


23 


1196 


8.25 


610 


4.21 


2DD7 


7 


16 


885 


6.10 


388 


2.68 


2DD8 


3 


8 


670 


4.62 


283 


1.95 



[0 115] 

(^7ospc mc;spc2) :^±moyjm^m^^^rmmvrco spcnj:M 

L (1+4) @ 1 2 55bM l-e^D^ X^lx>#:irai 4. 5fia%-efe^o S 
PC2tiML (1 + 4) @1 25*^2 1. X^U'V'g-WM*^ 5 . 8««%"t?fe:|. 

[0 116] 

mmm i o : 
mi 0] 



(47) 



#^2 0 0 2-5 19497 





20O9i 




















2CC4 


66 


77 


39 


37.5 


34.375 


14.0625 


2CC5 


44 


41 


28 


23.4375 


18.75 


4.6875 


2cce 


25 


81 


16 


10.9375 


9.375 


3.125 


2CC7 


18 


18 


10 


10.9375 


9.375 


3.125 


2CC8 


19 


19 


11 


9.375 


7.8125 


1.5625 


2DD4 


89 


89 


58 


53.125 


34.375 


25 


2DD6 


44 


40 


26 


20.3125 


18.75 


6.25 


2DD6 


31 


28 


16 


10.9375 


10.9375 


4.6875 


2DD7 


18 


19 


9 


7.8125 


7.8125 


3.125 


2DD8 


21 


19 


11 


4.6876 


6.25 


3.125 



^ 1 0 : ^9 itmm-^tlfc ICDFPC^IOSPC iKDIl^'^'y'U^y F. RZJ^ 1 
(D¥ P Ct2(DSPC }L(0^^%'7\yy VlX-T^i; (1 

) iTLv^^#. (2) mw^^2 1 ^mr^-^)y^^\.fz.%.. (3) 2 0 o%tc« 
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